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Sub-standard Lenses are those 
which do not measure up to repu- 
table manufacturers’ first quality 
requirements or lenses which are 
made to price specifications with- 
out regard to quality. Because of 
their lower standards, lenses of 
this type cannot be expected to 
give the best kind of optical per- 
formance. They are often used 
in so-called ‘‘bargain glasses.” 
Sub-standard lenses may be ob- 
tained in white and Crookes. 


One prescri 


Balcor Toric Lenses are the 
highest quality toric lenses avail- 
able. Made to strict standards 
by the Bausch & Lomb Optical 
Company, America’s foremost 
lens designers, the optical 
performance of Balcor Lenses 
is as fine as the limitations of 
the toric formula permit. Balcor 
Lenses, the standard by which 
all other first quality toric 
lenses are judged, are avail- 
able in white and Soft-Lite. 
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KINDS OF OPTICAL 
“PERFORMANCE 


Orthogon Corrected Lenses 
are of the finest construction and 
highest quality known to the op- 
tical industry. Fully corrected 
for marginal astigmatism, 
Orthogon Lenses give clear vision 
from edge to edge. They accu- 
rately interpret the doctor’s pre- 
scription providing maximum 
eyesight comfort and good vision 
for the wearer. Made by Bausch 
& Lomb, Orthogon Lenses are 
available in white and Soft-Lite. 


Every time you write a prescription you owe it to your patients to explain the difference in opti- 
cal performance between the three types of lenses with which their glasses can be made. Help 
them to the best. ‘‘The only pair of eyes they will ever have” certainly deserves no less. 


RIGGS OPTICAL COMPANY 
Distributors of Fine Optical Products 


~ Which do you pre er for your cyes: 
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Here is a symbol of America—its initiative and 
its progress. 

Founded more than a century ago during the 
days when the United States was becoming a world 
entity, American Optical Company, from humble 
beginnings, has become an integral part in the ad- 
vancement of ophthalmic science. 
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Here above is shown the nerve center of that 
organization. Standing as a rampart are 264 AO 
service branches, ever ready to serve the profession in 
every nook and corner of our land. This is a symbol of 
American ingenuity—of hard work, painstaking scien- 
tific advancement. Here is a symbol of American 
Vision. Here is a symbol of America. 
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COSMET 
EDGE FINISHES 


The Latest Creation in Lens Styling 


An appealing Cosmetic innovation - practical and scientific 


OSMET Edges not only en- 
hance the beauty of rimless 
glasses but possess a natural blend- 
ing effect so necessary in design- 
ing glasses with cosmetic appeal. 


Cosmet improved edge finishes 
add charm and beauty to mi-lady's 
glasses and lend that youthful soft 
and subdued sparkle to the eyes. 
Cosmet improved edge finishes 
for men may be styled with mas- Elite Browlac 
culine appeal so that the glasses 
themselves appear much less con- 
spicuous. There are several vari- 
ations of Cosmet Edges so de- 
signed as to lend a touch of in- 


dividuality in styling. 


Cosmet improved edge finishes 
are protected by a strong basic 
United States patent. Our Cosmet 
Edger necessary in fabricating or 
producing the faceted edge fin- 
ishes has patents pending. 


DeLuxe Edge 


Benedge 


If your own prescription shop does not have Cosmet 
service available, write us direct for full information so that 
we may give you name of a distributor in your own locality 
qualified to supply Cosmet Edges. 


COSMET CORPORATION 


MEDICAL ARTS BUILDING MINNEAPOLIS, MINN. 
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A PRELIMINARY ANALYSIS OF THE PSYCHO-PHYSIOLOGI- i 
CAL CORRELATES OF AUTOMOTIVE MANIPULATION*t 


Alvah R. Lauer 
Iowa State College 
Ames, Iowa 


and 


Earl Allgaier 
American Automobile Association 
Washington, D. C. 


Statement of the Problem 

The problem of setting up tests or measuring units for evaluating 
_mechanical performance of a complex nature is relatively easy and 
numerous studies of this type have been carried out by various investi- 
gators. Perhaps one of the most successful earlier efforts was that of 
Slocombe and Bingham (1927) and of S. M. Shellow (1925) with 
the Milwaukee Railway. The problem of refining such examinations to 
a point where they have satisfactory predictive value has been neglected 
by many investigators. 


In the earliest studies made at the Ohio State University in 1928 
(1931) manipulation, per se, was found to be relatively a small part 
of the successful control of a motor vehicle. Since that time efforts have 
been directed toward the solution of two fundamental problems: (1) 
the development of reliable techniques for approaching the problem of 
automobile driving in its more complex aspects; and (2) the develop- 
ment of a satisfactory criterion of driving performance. 


Throughout these researches the apparatus used has been designed 


to simulate actual driving, as nearly as possible, in’ order to secure 
samplings of behavior patterns necessary for successful performance of 


*Submitted on October 31, 1940, for publication in the February, 1941, issue 
of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACAD- 


EMY OF OPTOMETRY, 
tResearch made possible by grants made to the National Research Council by 


the American Optometric Association. 


49 


AUTOMOTIVE MANIPULATION—LAUVER and ALLGAIER 


the function measured. A general description of the apparatus has been 
given in a former publication (1936). 


In order to further analyze the nature of such complex responses, 
conventional measures of isolated response patterns have been used as 
supplementary and check units, For research purposes, it is necessary to 
vary one of the factors known to operate in more complex forms of 
behavior in order to determine its relative effect on the total performance. 
Thus it may be stated that the basic problem underlying this study 
has been the analysis of automotive driving performance as a continuous 
process and the description of antecedent-consequent relationships and 
associated patterns of response which lead to successful and non-hazard-. 
ous driving upon the highway. 


Method and Apparatus 


The problem of choosing subjects for such experimental work is 
‘ of primary importance. To use college students and persons about the 
laboratory is obviously ,a questionable procedure since few of them are, 
or have been, professional drivers. Many have not driven long enough 
to establish a driving record of sufficient length to be of value to the 
experimenter in evaluating his technique, assuming that reliable records 


of their driving might be obtained. The latter assumption is highly 
problematical. 


To take standard equipment out of the laboratory is also difficult 
and expensive. A portable laboratory was therefore developed to meet 
the needs of such research. This clinic was described in a previous pub- 
lication (1935). By mounting the equipment and apparatus on a 
trailer, designing portable units, and adapting certain well known stand- 
ard techniques, a quite complete laboratory has been developed. Some 
time was required in developing such a unit and more than 1,000 per- 
sons were used as subjects in standardizing the apparatus before the 
present study was made. The reliability of each separate measure was 
developed to a satisfactory stage and standardizations made. 


The impression generally made by this equipment is that we are 
primarily developing tests for drivers. It should be pointed out at this 
time that this may be a by-product of the study but certainly has not 
been the major objective. The fundamental aim is to discover more 
about automobile driving and to do this some measuring devices must be 
used. Such tools must be reliable, give consistent and accurate measure- 
ments, and if possible, be objective in the recording of data secured. 
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It may be well to add a word of caution relative to studies made 
in industrial plants after drivers in these plants had been subjected to 
systematic observation. Numerous factors could have operated to bring 
about improvement under such conditions. While these may have high 
pragmatic value to the organization in question they do tend to mask 
or obscure certain conclusions which may have been set forth from 
analysis of results. While it is not our contention that this criticism is 
universal, it may very well be a source of error which has been over- 
looked. In the present study, the records were made before the tests 
were begun and measurements should be devoid of relationship to any 
training program carried out by the company, insofar as the temporal 
sequence of procedure was concerned. 


The data analyzed in this paper are from a total of 214 cases: 
42 drivers from a commercial bus company at Des Plaines, Illinois; 77 
test drivers and engineers of a large motor vehicle corporation in Detroit: 
and 95 ordinary drivers from different sections of Iowa and neighbor- 
ing states who were taken through the clinic. These samplings may or 
may not be random within the group, but at least they represent quite 
different populations. (See Table I.) 


The equipment was taken to these cities and set up for experi- 
mental work. The same assistants were used in all locations and the 
conditions were kept as nearly constant as possible. Since many of the 
measurements now being used were at that time in the process of 
standardization, only a few of the variables studied and a part of the 
data collected will be analyzed here. 


Results 

To determine the possible differences between commercial drivers 
and ordinary drivers the following variables were set up for analysis 
of variance by Fisher’s method:* (1) size of visual field; (2) contacts; 
(3) errors; (4) time (2, 3, and 4 are measurements of the driving 
apparatus); (5) visual acuity: (6) glare; (7) grip: (8) and road 
speed as given in the interview. 

It should be explained that the size of the visual field was measured 
by a sextant-like device calibrated in degrees. “‘Contacts’’ made on the 
driving apparatus is an index of ability to manipulate automotive 
mechanism; “‘errors’’ refers to the number of signs missed, wrong moves, 


*Fisher’s method: i.e., Snedecor, G. W. Statistical Methods, Iowa State College 
Press. 1940. p. 422. 
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lights missed or other mistakes in observation made; ‘‘time’’ is the 
number of seconds required to complete the test or to make seven revolu- 
tions of the miniature roadway on the,driving apparatus. The driver 
controls the “‘time’’ by varying the speed of the motor with the acceler- 
ator, by changing gears, by stopping, slowing up or other means used 
in actual driving. Visual acuity was measured by standard optometric 
methods using a Clason acuity meter. 


The group means will be given with a summary of interpretations 
in table I. They were selected because the measurements were more 
reliable than others used at the time these studies were carried out. 


TABLE 
COMPARISON BETWEEN oe AND LAY DRIVERS? 
214 Cases 
Contacts Errors Time Visual Acuity Visual Field 

Group AN = 42 13.50 3.90 206.2 93.8 176.1 
Group B,N = 77 12.16 3.81 134.9 179.4 
Group C.N = 95 13.80 4.03 101.9 ; 175.7 
F values 2.79 0.21 80.9 : 2.63 
Significance of F values .05 = 3.04 


The time required to complete the test for different groups was highly 
significant. The chronological order of making these measurements was; 
group C, group A, and group B respectively and no systematic error 


due to change in procedure could have been introduced. 


An analysis of variance for “‘errors’’ contacts, etc., was made of 
group B to ascertain whether or not the number of accidents, as such, 
would in any way categorize drivers of a like group. The results of this 
study are shown in table II. Only total number of accidents were con- 
sidered here, regardless of the period of time the individual had driven. 


TABLE II 
RELATION BETWEEN ACCIDENTS AND MEASUREMENTS MADE 


Number of accidents—N = 75 Variable 
Contacts Errors Time Grip Motility Glare Road Speed 
0 13.00 4.55 126.77 54.12 72.53 60.23 52.06 
l 11.77 2.85 127.31 58.31 71.08 62.23 51.69 
2 13.36 2.82 162.64 56.00 72.54 67.20 56.18 
3 10.83 4.83 126.83 47.17 70.67 53.17 51.67 
4* 9.00 2.00 134.00 60.00 62.00 69.00 55.00 
5* 13.00 5.00 173.00 66.00 72.00 75.00 60.00 
6* 15.00 4.67 145.00 53.00 73.00 43.00 46.67 
F values=2.06 4.45 0.75 0.54 0.85 0.77 1.49 
P=.05 2.19 2.19 2.19 3.84 3.84 3.84 2.19 
P=.01 2.99 2.99 2.99 7.31 7.31 7.31 2.99 


*Too few cases for valid results. Direct comparison of the first four means is war- 
ranted. Note tendencies of non-linear relationships. 
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In this analysis several points of interest were noted. These are: 
(1) There is some evidence of nonlinearity in the relationships of mean 
performance; notably in the case of “‘errors,’’ ‘‘time,’’ grip and glare. 
This verifies earlier results obtained by an outdoor field test using the 
driver’s automobile. (2) The criterion of the number of accidents may 
not be satisfactory. The length of time the person has driven should 
be considered and also the age of the driver at the time records were 
obtained. More nearly complete records were available on Group A 
and also rating by the manager of the company and several employees 
were secured to be used as a criterion. It was decided to plot the rela- 
tionships of possibly significant variables and if the evidence of non- 
linearity were not too marked, to calculate coefficients of correlation 
with each of two possible criteria; (1) company ratings, and (2) acci- 
dents a year during the time the records were kept. It was interesting to 
note that the correlation between the two criteria was r = —.0080 
with a sizeable P.E., indicating no relationship at all. This fact was 
difficult to understand and it appeared to complicate further analysis. 
However, the zero order correlations were calculated between the sep- 
arate measures and each criterion. These were found somewhat more 
significant and are given below in table III. 


TABLE Iil 


ZERO ORDER R’s WITH RATINGS AND ACCIDENTS, 
DATA FROM 42 BUS DRIVERS 


With ratings* With accidents a year* 

Contacts —.3963 Systolic B.P. —.2449 
Errors* +.1961 Grip —.2616 
Vision —-.1990 Contacts —.1875 
Motility —.1910 Phorias* —.1000 
Grip +.1270 Diastolic B.P. —.1002 
Time* —.1100 Errors* —.0770 
P.E. values range from + .08 to + .11 Visual Acuity —.0419 
Those starred show low score as superior Time* —.0394 

Motility -+.0279 


From these coefficients, which were found to be significant or 
which had shown a consistent relationship in previous studies, the inter- 
correlations were calculated as shown in table IV. 


TABLE IV 
INTERCORRELATION OF MEASUREMENTS ON 42 BUS DRIVERS 
Variables Most Closely Related to Rating 


Contacts Errors Motility Vision Grip 
Rating —.3963 +-.1961 —.1990 —.1910 +.1270 
Grip --.0663 +.2056 +.1177 
Vision +.2664 —.1904 -+.0233 
Motility +.0224 —.1534 
Errors —.3248 
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Variables Most Closely Related to Accidents 


Grip Systolic B.P.* Contacts 
Accidents — .2449 —.2616 1872 
Contacts +.0663 +.3943 
Systolic B.P. +.5103 


Multiple correlation coefficients were calculated using each of the 
criteria as the independent variable. The beta values were used to esti- 
mate the proportion of contribution of each factor. These data are 
shown in the following table V. 


TABLE V 


ASSOCIATION OF FACTORS MEASURED! 
(Symbols are initial letters of factor described above) 
ratings used as the criterion 
51.92 = contacts 
17.69 = errors 
7.46 = motility 

.44 = vision 

= grip 


Rrcemvg = +.5158 
Relative contribution 
in per cent 


eon 


= total 
r. = ratings used as the criterion 
= 69.98 = contacts 
Rr.cemv = +.4495 3.91 = errors 
Relative contribution = 18.18 = motility 
in per cent 7.94 = vision 


100.01 = total 
. = accident index used as the criterion 
Ra. gsbec = +.3154 grip 
Relative contribution = systolic blood pressure 
in per cent c= : = contacts 


= total 


Figure 1 shows the profile of traits known to be associated with 
certain aspects of driving performance. Profile shown on page 55 is a 
test driver. Note he is high in most everything but attitudes toward law. 


Summary and Conclusion 


From these data tentative conclusions may be made with suggestions 
for possible uses of the results of studies so far completed. 


1. Commercial drivers are in most ways quite like the ordinary run 
of drivers, so far as their performance records are concerned. In a 
test situation they exercise more caution, particularly with refer- 
ence to hurrying through the examination or test. This may have 


*Blood pressure taken by company physicians. 

1The above method is only one of several means of determining relative amounts 
of association in correlated measures. It may be interpreted as a per cent of the net 
association but not of the gross predictive value of the variable. 
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PROFILE OF DRIVING ABILITY 
Name Date Age Sex 
Maximum Score. Points Made Percentage 


Prof 
Rating % Letter Inet  Superver 
Trait ord: 2 4 3, € TMeighting 


Age 

Health and physique 
Blood pressure (Systolic) 
Blood pressure (Diastolic) 
Strength Grip 
Activity - Tapping 
Reaction time — Complex 
Accidents a year 

Car -Years driving 
Attitudes toward risk 
Attitudes toward law 
Knowledge of road law 
Mental alertness 
Driving speed 

Neural stability 
Manipulation 
Observational! capacity 
Time for test — score 
Color vision 

Field of vision 

Acuity of vision —R 
Acuity of vision— L 
Acuity of vision- B 
Difference between two eyes 
Distance judgement 
Ster eopsis - score 

27 Eye dominance 

28 Astigmatism 

29 Glare 

30 Phorias 

31 Hearing 

32 Reckiessness 


> 


Figure 1. 


been done intentionally by them. Bus drivers take much more time 
than drivers of passenger cars. Ordinary drivers take the least pre- 
caution as measured by the time taken to complete the performance 
test. 


There is evidence of a nonlinear relationship between driving per- 
formance in general and accidents. Those who are superior in per- 
formance and those inferior in performance may get into trouble, 
presumably the former from taking too much risk and the latter 
from sheer lack of ability. 


Composite tests of driving ability which will give highest corre- 
lations with accidents are probably those which cause the individual 


rf | | | 
| [ | | [ifs] | 
| | | [A fa fel 
| | | fel 
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| 
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| 
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to react to emergency situations. The driver's reactions should be 
objectively registered. 


A statistical analysis of results indicates that company ratings on 
performance and general qualifications will give no reliable predic- 
tion the driver's susceptibility to accident. This fact should be of 
interest to licensing bureaus, traffic superintendents and others giv- 
ing practical tests. If laboratory tests give low correlation with acci- 
dents, so-called practical examinations will give lower correlations 
because they are not sufficiently reliable or valid. 


Objective tests of the nature used in this study correlate higher 
with company officials’ ratings than with accidents; being +.5158 
and +.3154 respectively. They might be used for selecting drivers 
who would suit the company’s requirements and at the same time 
give much better predictions of accident probability than so-called 
practical tests now used. It is not a question of perfect prediction 
but of securing the best estimate possible. 


The correlations or validity coefficients are not as high as might 
be desired, but they indicate that progress has been made and it is 
hoped that improved techniques now being validated in the labora- 
tories will be more prognostic than those herein described. This 
can hardly be expected until a better accident index has been 
determined for use as the criterion. 


. It is to be understood that the conclusions set forth herein are 


tentative and are warranted only insofar as the data are representa- 
tive. Much further study needs to be made to insure the general 
application of results. A careful analysis of drivers, using a pro- 
file such as shown in figure I will undoubtedly give better results 
to commercial concerns than the application of a composite score 
rating. They can also be used as a basis of remedial treatment and 
education to increase safety. 


Accidents will need be described more accurately and classified as 
to most probable cause before validity coefficients can be satisfac- 
torily established. 


The high accident drivers do not observe as well as the low accident 
drivers. (Observation is partly a function of good vision. ) 


Safe driving as evidenced by freedom from accidents and good driv- 
ing as evidenced by adeptness at the wheel are not the same. 


| 
5. 
. 

| 
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11. In most respects commercial drivers compare favorably with the 
average lay driver. 


12. Highly skilled test drivers have better visual acuity and wider field 
of vision than regular commercial and lay drivers. 
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NORMAL VALUES OF VISUAL FUNCTIONS AND THEIR 
APPLICATION IN CASE ANALYSIS. THE ANALYSIS 
OF FINDINGS AND DETERMINATION OF NORMALS* 


Part IV7 


Howard F. Haines, M.Sc., D.O.S. 
Director, Optometric Eye Clinic 
Ohio State University 
Columbus, Ohio 


ANALYSIS OF FINDINGS AND DETERMINATION OF NORMALS 


Let us consider each of the findings taken in the course of a standard 
eye examination and visual analysis in sequence. As there is a wide 
variation in terminology, each test has been given the one of the more 
commonly used designations which seemed simplest and most descrip- 
tive. Each test will be analyzed from the findings of the entire group 
of cases; determining the mean, the mean deviation, and a range or 
minimum value which may safely be considered normal. Where applica- 
ble, certain findings are analyzed in relation to others and normal ratios 
or relationships established. 


Inspection. 

Eye lids, and surrounding tissue—Normal as to structure and func- 
tion, free from infection and inflammation. Versions, rotations, con- 
vergence, color vision, blind spots, and peripheral perception of form 
and motion normal. 


Ophthalmoscopy. 
(Graduate Clinic Routine Finding No. 1) 

Normal—Cornea, aqueous, crystalline, and vitreous clear, trans- 
parent, and free from opacities. Pupil—responsive to changes in illumina- 


*Submitted for publication October 19, 1940. 

+Parts I, Il and III of this report appeared in the January 1941 issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. Parts V and VI will appear in the March and April issues. 
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tion, round and regular; iris—<lear. Optic nerve head—well defined 
margins, normal coloring, size, and cupping; free from inflammatory 
or degenerative indications. Vessels—normal size relationship, color, free 
from hemorrhage, or indication of excessive tension or sclerosis. (Note 
crossing signs, light streaking, and copper wire appearance.) Macular 
area and general eye grounds—lear, free from exudates, inflammatory 
or degenerative lesions; normal color, lustre, etc. 


Keratometer measurement of corneal curvatures. 
(G. C. Finding No. 3) 

Normal—-+.50 D axis 180. or net correcting cylinder as indi- 
cated by curvatures, using Javal or other standard method. 


Static Retinoscopy, 6 M. 
(G. C. Finding No. 4) 


Basic refractive finding. 


Subjective check of spherical and cylindrical acceptance. 
(G. C. Finding No. 7) 

Use Static as base, vary toward subjective cylindrical acceptance 
for power (and possible alteration of axis if indicated by X cylinder 
or rotation) and toward maximum V. A. with maximum relaxation 
of accommodation. 


Normal—from same spherical power as Static to .50 D less plus. 


Tends toward Static in older individuals with lower amplitude 
of accommodation, and .25 to .50 D reduction in young healthy indi- 
viduals with high amplitude, especially if previously under-corrected. 


Visual Acuity. 


Normal for individual patient. Will vary from 20/20 to 20/30 
(or possibly less) depending on age, lens power required, health, fatigue, 
familiarity with letters, attention, perception, training, retinal mosaic, 
degree of light or dark adaptation, pupillary size, and many other 
factors. 


Lateral Phoria, 6 M. (1,000 cases). 
(G. C. Finding No. 8) 
Mean Orthophoria 
Mean Dev. +1/A 


Mean Range | Eso., to 1 Exo., inclus:ve. 


Note—This may safely be considered a normal range. 
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Vertical Phoria, 6 M. 
(G. C. Finding No. 12) 

Normal—Orthophoria (practically, less than 1 A deviation) with 
vertical ductions of approximately 2 prism diopters or higher, supra., 
and infra., in approximate balance. 


Negative Convergence, 6 M. (Base-in to break) (443 cases). 

(G. C. Finding No. 11) 
Mean 9.24A 
Mean Dev. +1.46 
Mean Range 7.78 to 10.70. Practically 8 to 11. This includes | 

83% of all the cases and may be considered a safe minimum. 


Negative Reversion to Fusion, 6 M (Base-in to Recovery) (443 cases) . 
(G. C. Finding No. 11) 


Mean 4.63 
Mean Dev. +1.42 
Mean Range 3.21 to 6.05. Practically 3 to 6. | 

88% of cases are 3 or over. May be considered safe 

minimum. 

Negative Reversion, 6 M, Analyzed with Reference to Negative Total li 
Convergence. | 
Neg. Total Neg. Reversion (In Prism D. and % of Neg.) . 
5.6.7 Mean 3.01 Mean Dev. +1.10 


Mean Range 1.91 to 4.11 - 32 to 69% (58 cases) 
8.9, 10 Mean 4.43 Mean Dev. +1.14 

Mean Range 3.29 to 5.37 - 37 to 60% (297 cases) 
11,12, 13 Mean 6.17 Mean Dev. £1.32 

Mean Range 4.85 to 7.49 - 40 to 62% (69 cases) 
Mean Range all values, 37% to 62% of the break point. 
75% of all cases 37% or over. This may be considered as a safe 
minimum. (Practically 1/3.) 
(38% show recovery of less than % of the break.) 


Note—There is a positive correlation between Negative Reversion and Negative 
Total Convergence. The percentage of break is fairly consistent for all values, increas- 
ing slightly in the higher values. Safe minimum for reversion may be taken as % of 
the break with a minimum value of 3A. 


Positive Relative Convergence, 6 M (Base-out to blur) (443 cases) 
(G. C. Finding No. 9) 
Mean 8.71A 
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Mean Dev. +2.13 

Mean Range 6.58 to 10.84. Practically 6 to 11. 85% of all the 
cases show 6 or over, which may be taken as a safe 
minimum. 


Positive Relative Convergence, 6 M, Analyzed with Reference to Nega- 
tive Convergence 
Neg. Conv. Pos. Rel. Conv. (In Prism D. and % of Neg.) 


4,5 Mean 7.25 Mean Dev. +1.25 
Mean Range 6.00 to 8.50 - 133 to 189% (8 cases) 
6,7 Mean 7.54 Mean Dev. +1.41 


Mean Range 6.13 to 8.95 - 94 to 138% (51 cases) 


8,9, 10 Mean 8.57 Mean Dev. +1.78 
Mean Range 6.78 to 10.35 - 75 to 115% (294 cases) 


11, 32 Mean 9.50 Mean Dev. +2.43 
Mean Range 7.07 to 11.93 - 61 to 104% (63 cases) 
13, 14 Mean 11.13 Mean Dev. +4.80 


Mean Range 6.33 to 15.93 - 50 to 118% (15 cases) 


There is a definite and significant positive correlation between Posi- 
tive Relative and Negative Total Convergence. Practical range—Either 
function should fall within the range of from ™% to double the other. 
The point of visual demand is then within the middle 1/3 of the total 
range in accordance with Percival’s* theory. Only 14 cases of 433 in- 
cluded above, or 3.2%, fell outside this range. This is highly signifiant 
clinically. 


Total Positive Convergence, 6 M (Base-out to break) (443 cases) 
(G. C. Finding No. 10) 

Mean 22.26 

Mean Dev. +6.11 


Mean Range 16.15 to 28.37. Practically 16 to 28. 80% of all 
cases show 16 or over, which may be considered -a 
safe minimum. 


Note—Total Positive Convergence appears to hold no consistent relationship to 
Relative Convergence. Low break points are impossible with high blurs, but either 
high or low break points may be normally encountered with low blur points. Out of 
a total of 25 Positive Relative Accommodative findings of 5A or less, 6 were asso- 
ciated with breaks of 30 or more. and 16 with breaks higher than the grand average 
of 224, while only 7 were associated with break points of less than 164. 18 blurs 
of 12 or over were combined with breaks of 22 or less. 
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Positive Reversion to Fusion, 6 M (Base-out to recovery) (443 cases} 
(G. C. Finding No. 10) 
Mean 6.31A 
Mean Dev. +2.86 
Mean Range 3.45 to 9.17, Practically 3 to 9. 86% of all cases 
3 or over. May be considered a safe minimum. 


Positive Reversion, 6 M, Analyzed with Reference to Positive Total 
Convergence by Percentages 


Total Conv. Reversions (%) 

Under 16 Mean 30% (of total) Mean Dev. +14% 
Mean Range 16 to 44% (88 cases) 

16 to 28 Mean 31% (of total) Mean Dev. +19% 
Mean Range 12 to 50% (260 cases) 

Over 28 Mean 28% (of total) Mean Dev. +14% 
Mean Range 14 to 42% (95 cases) 

Mean Range for all cases, 13 to 47%. 

75% of all cases 13% or over. Safe minimum is % of break. 


Positive Reversion, 6M. Analyzed with Reference to Positive Total 
Convergence 


Total Conv. Pos. Reversions 
10-15 (incl.) Mean 3.82 Mean Dev. +2.00 
Mean Range 1.83 to 5.85 (66 cases) 
19-24 (incl.) Mean 6.80 Mean Dev. +2.86 
Mean Range 3.94 to 9.66 (142 cases) 


28-33 (incl.) Mean 8.79 Mean Dev. +4.24 
Mean Range 4.55 to 13.03 (84 cases) 


Note—There is a positive correlation between Positive Reversion to Fusion, 
6 M. and Positive Total Convergence. The percentage of break is fairly consistent 
over the entire rdnge, but the numerical range is rather wide. 75% of all cases show 
reversions of 13% or over. 64% were less than % and 85% less than %. Safe 
minimum may be considered % of break, with minimum of 34. A requirement of 
Y, of the break is definitely too high. 
Positive Reversion to Fusion at 6 M, Analyzed with Reference to Positive 


Relative Convergence at 6 M 

There is a slight negative correlation between Positive Reversion 
to Fusion and Positive Relative Convergence, but hardly significant. 
There is a high mean deviation compared with the mean which makes 
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for wide and overlapping values throughout the entire range. Hardly 
clinically significant. 


Dynamic Retinoscopy, 40 cm. (900 cases) 

(G. C. Finding No. 5) 
Mean +1.02 Diopter above Static at 6 M 
Mean Dev. +.41 D 


Mean or Normal Range +.61 to +1.43 D. Practically +.62 
to +1.50 D. added. 


Note—The Dynamic approaches the lower limit with young healthy individuals 
having a high amplitude of accommodation, and the higher values in approaching pres- 
byopia, lowered amplitude, or decreased ciliary tone due to any cause (including ill 
health, myopia, overcorrection of hyperopia, etc.). It reaches +2.50 D added in older 
presbyopes. 

The Dynamic is an objective measure of refraction at 40 cm. and includes many 
factors about which little is known, including “‘lazy lag’’ or accommodation of slightly 
less than full amount required for minimum blur circles; and the depth of focus of 
the eye, which is affected by variations in the stopping down effect of the pupil. It 
is a gross check on basic near point requirements, and affords information in certain 
cases when compared with the near point subjective findings of both accommodation 
and convergence. The Dynamic is an essential and very valuable check for near point 
spherical balance between the two eyes (both as a check against the Static, and as an 
investigation of differences in accommodation between the two eyes), and near point 
astigmatism (both as a check against the Static, and for variations in astigmatism 
between the distance and near point). 


Lateral Phoria, 40 cm. (1,000 cases) 
(G. C. Finding No. 13) 

Mean 4.85 Exo. 

Mean Dev. =+3.25 Prism Diopters 


Mean Range 1.60 to 8.10 Exo. Practically 2 to 8 Exo. 
64% of the entire group is included in the above 
average range. It may safely be considered normal. 


Note—This finding measures the fusional, or supplemental, convergence not 
associated with accommodation or the knowledge of the proximity of the target. It 
may be considered the lag of convergence behind accommodation. This is an erratic 
finding, varying as much as 8A to 104A on the same individual over the course of 
a few weeks due to changes in fatigue, attitude, interest, attention, nervous tension, etc., of 
the subject. For uniformity it should always be taken on the reduced Snellen target, or 
something similar, always from base-in to alignment, and always taken at least twice, 
or more if a variation or trend appears. 

Due to the extreme variability of this finding it can not safely be used as a 
factor in the computation of the near point prescription. It is merely an indicator of 
a tendency and should be considered qualitative rather than quantitative. 

Convergence can be better analyzed from the positive and negative relative (base-in 
and-out blur point) findings. 

Its chief value lies in comparison with a second phoria taken immediately follow- 
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ing through a +1.00 D. (or —1.00) added to determine the effect of the change 
of accommodation on convergence. 

While the test is of interest and some value, it could be omitted from a minimum 
examination routine including careful ductions (Nos. 16 A & B, 17 A & B). The 
near point prescription should never be altered on the basis of the near point phoria 
unless the indication is corroborated by the duction balance and both phoria and duction 
balances are improved significantly when taken through the new correction. 


Lateral Phoria, 40 cm., Analyzed with Reference to Age Groups 

An investigation of 250 cases discloses no significant variation in 
phoria at 40 cm. based on age in non-presbyopes. (Presbyopes of 2.50 D 
Accommodative Amplitude or over manifest eso, or lowered exo, and 
corrected presbyopes show higher exo through the reading addition due 
to the effect of change in the Accommodative Convergence. ) 


Fused Crossed Cylinder, 40 cm. (1,000 cases) 
(G. C. Finding No. 14B) 
Mean +.44 Diopter added above Subjective at 6 M 
Mean Dev. =.43 
Mean Range +.26 to +.90 D added. Practically +.25 to +.87 
add. 


Note—This range includes the central 62% of all cases, and crossed cylinder 
additions falling within these limits may be considered normal. 

The finding is a measure of the supplemental accommodation free of association 
with convergence and the subject's knowledge of the proximity of the target. Variables 
included in the measurement which seriously interfere with its diagnostic value are 
depth of focus, habitual accommodation for vertical or horizontal lines, and the sub- 
ject’s individual figure-ground organization of the target. When associated with a 
high near point exophoria, it gives some information on convergent accommodation 
if compared with a dissociated crossed cylinder finding. As a subjective measurement 
of supplemental near point accommodative demand free of association with con- 
vergence and the proximity of the target, it is of some interest correctively. Normally 
the distance prescription is altered for near work only if the cross cylinder finding is 
outside of the normal range, and the Positive and Negative Relative Accommodative 
findings badly out of balance. Lens power is then altered only enough (in non- 
presbyopes) to bring the phoria and ductions within normal limits, provided this can 
be done within normal accommodative limits. 

It is also of some analytical value when compared with the lateral phoria at 40 
cm. to determine the relative lags of accommodation and convergence. Clinically, how- 
ever, it is not essential as the near point correction can be ascertained with equal 
accuracy from the relative and total accommodative findings (No. 19, 20 and 21), 
and the positive and negative convergence findings. An analysis of the 500 control 
cases disclosed that in no case was the final near point correction altered on the basis 
of the cross cylinder findings alone. 


Fused Crossed Cylinder, 40 cm., Analyzed with Reference to Age Groups 
(300 cases) 


This analysis showed no significance by age below the “‘Age 40 
or over’ group. Here there was an increase in the mean of .29 D, and 
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an increase in the mean range of from +.26 to +.90 D to +.45 to 
+1.01. (Practically +.50 to +1.00.) This change is so slight as to 
be hardly important clinically. 


Fused Crossed Cylinder, 40 cm., Analyzed with Reference to Phoria 
Groups (300 cases) 

This analysis elicited no significant difference in cross cylinder find- 
ings due to variations in phorias. 


Negative Relative Convergence, 40 cm. (Base-in to blur) (500 cases) 
(G. C. Finding No. 17A) 

Mean 14.91A 

Mean Dev. +3.22 


Mean Range 11.69 to 18.13. Practically 11 to 18. 
85% of the cases show 11A or over. This may be 
considered a safe minimum. 


Negative Total Convergence, 40 cm. (Base-in to break) (500 cases) 
(G. C. Finding No. 17A) 
Mean 22.44A 
Mean Dev. +2.84 
Mean Range 19.60 to 25.28. Practically 19 to 25. 
Since 86% of all cases show 19 or over, it may be 
considered a safe minimum. (164, or 33%, show 
values of less than 22 frequently taken as the nor- 
mal.) 


Negative Total Convergence, 40 cm., Analyzed with Reference to Nega- 
tive Relative Convergence, 40 cm. (500 cases) 


There is a positive correlation between these two findings but 
hardly of clinical significance because of the small difference between mean 
total convergence values associated with low and high relative con- 
vergence groups. An increase in 13 in Negative Relative increases Nega- 
tive Total values only 4.8/ in the corresponding values. There is a 
negative correlation in percentage. 


Negative Reversion to Fusion, 40 cm. (Base-in to Recovery) Analyzed 
with Reference to Negative Total Convergence. 
(G. C. Finding No. 17B) 

Neg. Total Neg. Rel. (In Prism D. and % of Neg.) 
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15, 16,17 Mean 10.32 Mean Dev. +2.57 
Mean Range 7.75 to 12.89 - 48 to 80% (44 cases) 


18,19, 20 Mean 14.09 Mean Dev. +2.06 
Mean Range 12.03 to 16.15 - 63 to 85% (90 cases) 


21, 22,23 Mean 15.92 Mean Dev. +2.21 
Mean Range 13.71 to 18.13 - 62 to 82% (110 cases) 


24, 25.26 Mean 17.18 Mean Dev. +2.66 
Mean Range 14.52 to 19.84 - 58 to 79% (227 cases) 


27, 28,29 Mean 19.26 Mean Dev. +3.42 
Mean Range 15.84 to 22.68 - 57 to 81% (19 cases) 
Note—There is a very significant positive correlation between Negative Reversion 
and Negative Total Convergence at 40 cm., with a slight increase in percentage values 
with increasing numerical values. Mean percentages are constant within 4% over the 


entire range. A difference of 12A in Negative Total makes a difference of 9A in 
corresponding average reversions. 


Mean percentages of Total (break point) 68%. 
Mein Deviation +11%. 
Mean Range 57 to 79% (practically 4/7 to 4/5). 


Since 75% of all cases are 57% or over, this may be considered as a safe mini- 
mum, or, practically, 4/7 of the break, 8A minimum. 


(206. or 41%. of the total show reversions less than 3% frequently considered 
normal.) 
Negative Reversion to Fusion, 40 cm., Analyzed with Reference to Neg- 
ative Relative Convergence 

There is a positive correlation between Negative Reversion and 
Negative Relative, but hardly of clinical significance, because of small 
change in Reversion caused by large changes in Relative Convergence. 
The percentage correlation is negative. A difference of 12/A in Relative 
Convergence makes a difference of only 3.7/A in corresponding average 
Reversions, which is hardly more than 1 mean deviation. 


Positive Relative Convergence, 40 cm., (Base-out to blur) (500 cases) 
(G. C. Finding No. 16A) 


Mean 16.30 
Mean Dev. +2.94 


Mean Range 13.36 to 19.24. Practically 13 to 19. 
Since 75% of all the cases show 13 or over, this may 
be considered a safe minimum. 


Positive Relative Convergence, 40 cm., Analyzed with Reference to Neg- 
ative Relative Convergence, 40 cm. 
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Neg. Rel. Pos. Rel. (In Prism D. and % of Neg.) 


8,9, 10 Mean 14.3 Mean Dev. +4.5 
Mean Range 9.8 to 18.8 - 136 to 208% (61 cases) 


11, 12,13 Mean 16.0 Mean Dev. +3.7 
Mean Range 12.3 to 19.7 - 103 to 164% (87 cases) 


14, 15,16 Mean 17.0 Mean Dev. +3.7 
Mean Range 13.3 to 20.7 - 90 to 138% (194 cases) 


17, 18,19 Mean 16.8 Mean Dev. +3.6 
Mean Range 13.2 to 20.4 - 73 to 113% (51 cases) 


20, 21,22 Mean 17.9 Mean Dev. +4.0 
Mean Range 13.9 to 21.9 - 66 to 104% (63 cases) 


23, 24,25 Mean 16.9 Mean Dev. +3.6 
Mean Range 13.3 to 20.5 - 54 to 85% (24 cases) 


There is a positive correlation between Negative Relative and Posi- 
tive Relative Convergence, 40 cm. 15A\ change in Negative Relative only 
makes a difference in the corresponding Positive Relative Averages of 
2.6A however. There is a negative correlation on percentages, the mean 
Positive Relative decreasing from 172% of the Negative Relative to 69%. 


In 397 cases, or 79.4% of the total, the Positive Relative Con- 
vergence was at least double the near point phoria, thus giving a reserve 
of twice the demand as is normally considered necessary in the accom- 
modative findings. Of the 103 cases not meeting this requirement, 79, 
or 15.8%, of the total were also below normal in Positive Relative or 
Total Convergence or reversion to fusion. This leaves only 4.8% of 
the entire group showing less than double the phoria (some within | 
prism diopter) who were not also low in some element of convergence. 


The most significant fact in this analysis is that the entire mean 
range for all values of the Positive Relative lies well within the limits 
of % to double the Negative Relative, placing the point of demand well 
within the “‘middle one-third’’ advocated by Percival. Only 19, or 
3.8%, out of the total 500 cases fell outside of this range. This is of 
great clinical importance. 


If the Positive Relative Convergence (No. 16A) approaches twice 
the value of the Negative Relative Convergence (No. 17A) the findings 
should be repeated through a -++1.00 added. If the Negative Relative 
Convergence approaches twice the Positive Relative Convergence repeat 
through a —1.00 added. Alter near point correction based on Positive 
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and Negative balance only if the new correction causes a significant im- 
provement in balance, and only within the limits of the Positive and 
Negative Relative Accommodative balance (Nos. 20 and 21) and the 
total amplitude (No. 19). 


Note—In analyzing the Positive and Negative Relative Convergence, they may 
safely be considered normal if the Negative is 11 or over, the Positive 13A or over, 
and either function more than “% and less than double the other. Positive Relative 
Convergence should also be approximately double the phoria through subjective at 
40 cm. 


Positive Total Convergence, 40 cm. (Base-out to break) (500 cases) 
(G. C. Finding No. 16B) 
Mean 22.86 
Mean Dev. +5.41 
Mean Range 17.45 to 28.27. Practically 17 to 28. 
81% of the cases are 17 or over. This may be con- 
sidered a safe minimum. (199 cases, or 39.8%, are 
under 21, frequently considered normal.) 


Note—There is a low positive correlation between Positive Total and Positive 
Relative Convergence, but not significant clinically. A difference of 12 prism diopters 
in Positive Relative values carries an average increase of only 4% prism diopters in 
Positive Total. There is a negative correlation in percentages. 


Positive Reversion to Fusion, 40 cm. (Base-out to recovery) Analyzed 
with Reference to Positive Total Convergence, 40 cm. 
(G. C. Finding No. 16B) 
Neg. Tot. Conv. Neg. Rel. Conv. (In Prism D. and % of Neg.) 
13, 14.15 Mean 4.82 Mean Dev. +2.09 
Mean Range 2.73 to 6.91 - 19 to 49% (33 cases) 
16,17, 18 Mean 7.41 Mean Dev. +3.30 
Mean Range 4.11 to 10.71 - 24 to 66% (78 cases) 
19, 20,21 Mean 10.65 Mean Dev. +4.04 . 
Mean Range 6.61 to 14.69 - 33 to 73% (76 cases) 
22, 23,24 Mean 12.15 Mean Dev. +4.40 
Mean Range 7.75 to 16.55 - 33 to72% (126 cases) 
25, 26,27 Mean 12.78 Mean Dev. +4.65 
Mean Range 8.13 to 17.43 - 31 to 67% (38 cases) 
28, 29,30 Mean 17.54 Mean Dev. +4.77 
Mean Range 12.77 to 22.31 - 43 to 77% (57 cases) 
31, 32,33 Mean 17.13 Mean Dev. +5.33 
Mean Range 11.80 to 22.46 - 37 to 70% (15 cases) 
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Note—There is a positive correlation between Positive Total Convergence and 
Positive Reversion to Fusion, 40 cm., with increase in percentages as values increase. 
A difference of 15A in average Total Convergence makes a difference of 13A in 
average Reversion. 


Average of lower limits of mean range in percentages is 31.5% (or practically 
%,). This includes 75% of all cases. (380 cases out of 500, or 75%, showed Rever- 
sion of less than % break which, while often considered the minimum acceptable, is 
definitely too high.) Average of lower limits numerically is 7.35 (practically 7), 
which includes 75% of all cases. A safe minimum may be considered as % of the 
Total Positive Convergence with a minimum value of 74. 

Positive Reversion to Fusion, 40 cm., Analyzed with Reference to Posi- 


tive Relative Convergence, 40 cm. 
Pos. Rel. Conv. Pos. Rev. to Fusion (In Prism D. and % of Neg.) 


9,10, 11 Mean 6.66 Mean Dev. +4.77 
Mean Range 1.89 to 11.43 - 19 to 114% (36 cases) 


12, 13, 14 Mean 9.79 Mean Dev. +5.25 
Mean Range 4.54 to 15.04 - 35 to 116% (96 cases) 


15, 16,17 Mean 11.85 Mean Dev. £5.48 
Mean Range 6.37 to 17.33 - 39 to 108% (134 cases) 


18,19,20 Mean 13.66 Mean Dev. +5.51 
Mean Range 8.15 to 19.17 - 43 to 101% (114 cases) 


21, 22,23 Mean 14.20 Mean Dev. +5.20 
Mean Range 9.00 to 19.40 - 41 to 88% (44 cases) 

Note—There is a positive correlation between Positive Reversion to Fusion and 
Positive Relative Convergence at 40 cm., an increase of 12A in averzge Positive 
Relative Convergence making a difference in average associated Positive Reversion to 
Fusion of 7%A. Average percentages are remarkably consistent at around 70% 
throughout the entire range, but the very large mean deviations make for a very wide 
mean range, which makes it almost impossible to establish norms having any clinical 
value. In general, the Positive Reversion will be from approximately % to 1% the 
Positive Relative Convergence. 
Positive Reversion to Fusion, 40 cm., Analyzed with Reference to 


Phoria, 40 cm. 


There is a negative correlation between Positive Reversion to Fusion 
40 cm. and Phoria 40 cm. An increase of phoria of 12/ from 1 Eso 
to 11 Exo reduced the mean of the associated Reversions to Fusion by 
6.5A. Cases of high Exophoria will therefore be expected to approach 
the minimum values, but nearer double the minimum where Phoria 
40 cm. is Orthophoria or Esophoria. 


Negative Relative Accommodation, 40 cm. (Binocular plus lens to blur) 
Analyzed with Reference to Age Groups (500 cases) 


(G. C. Finding No. 21) 
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Age Neg. Rel. Acc. 


Under 15 Mean +1.97 Mean Dev. +28 
Mean Range 1.69 to 2.25 (51 cases) 


15-19 Mean +2.06 Mean Dev. +21 

Mean Range 1.85 to 2.27 (74 cases) 
20-24 Mean +2.08 Mean Dev. +26 

Mean Range 1.82 to 2.34 (102 cases) 
25-29 Mean +1.97 Mean Dev. +26 

Mean Range 1.71 to 2.23 (69 cases) 
30-34 Mean +1.96 Mean Dev. +24 

Mean Range 1.72 to 2.20 (83 cases) 

* 35-39 Mean +2.02 Mean Dev. +28 


Mean Range 1.74 to 2.30 (71 cases) 


40 and Mean +1.98 Mean Dev. +27 
Over Mean Range 1.71 to 2.25 (50 cases) 


Mean range for all age groups may safely be considered as +1.75 
to +2.25 inclusive. Age has no effect except in presbyopia where values 
may increase to as high as +2.75, or in extreme cases +3.00, depend- 
ing on visual acuity. perception, discrimination of blur, pupillary size, 
depth of focus of the eye, etc. 


A low Negative Relative Accommodation, considering age, either 
means over-correction of plus, under-correction of minus, excessive near 
point accommodation, or a most unusual depth of focus. 


A high Negative Relative Accommodation indicates under-correc- 
tion of plus, over-correction of minus, deficient accommodation, or a 
great depth of focus. 


Negative Relative Accommodation, 40 cm., Analyzed with Reference 
to Cross Cylinder Findings (300 cases) . 

This investigation shows the same values within practical limits 
as obtained above for all crossed cylinder values from Plano to +1.00 
added, inclusive. The few cases having a minus crossed cylinder added 
showed a decrease in mean and mean range of about .25 D. This is hardly 
significant, but in line with expectations. 


Positive Relative Accommodation, 40 cm. (Binocular minus lens to blur) 
Analyzed with Reference to Age Groups (500 cases) 
(G. C. Finding No. 20) 
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Age Neg. Rel. Acc. 


Under 15 Mean —2.25 Mean Dev. +54 
Mean Range —1.71 to —2.79 (51 cases) 


15-19 Mean —2.02 Mean Dev. +40 

Mean Range —1.62 to —2.42 (74 cases) 
20-24 Mean —1.88 Mean Dev. +45 

Mean Range —1.43 to —2.33 (102 cases) 
25-29 Mean —2.19 Mean Dev. +54 

Mean Range —1.65 to —2.73 (69 cases) 
30-34 Mean —2.06 Mean Dev. +63 

Mean Range —1.43 to 2.69 (83 cases) 
35-39 Mean —1.85 Mean Dev. +43 


Mean Range —1.42 to —2.28 (71 cases) 


40 and Mean —1.64 Mean Dev. +42 
Over Mean Range —1.22 to —2.06 (50 cases) 


There is a slight negative correlation between age and Positive Rela- 
tive Accommodation. For practical purposes a range of from —1.50 to 
—-2.75 may be considered normal for all ages under 40. For 40 and 
over this would be reduced by .25 D. 


Higher values than —2.75 may be expected in young heafthy indi- 
viduals with high monocular amplitudes of accommodation, and in cases 
of convergence weakness or deficiency, where a high percentage of all 
of the monocular amplitude is available binocularly without interference 
from convergence. Values as low as —1.25 are normal for under- 
corrected myopes whose amplitude of accommodation is unusually low. 


Positive Relative Accommodation Analyzed with Reference to Cross 
Cylinder Findings (300 cases) 


There is no significant difference in the Positive Relative Accom- 
modation due to variations in the Cross Cylinder findings until they 
exceed 1.00 D, the upper limit of the normal range. There is then the 
same decrease of .25 D noted with reference to the age group of 40 
years and over. This is as expected in view of the fact that cross cylinder 
findings lie within the same range regardless of age until the ‘40 years 
and over’ group is reached, where there is a decrease of about .25 D 
in both the mean and the limits of the mean range. 
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Positive Relative Accommodation Analyzed with Reference to Negative 
Relative Accommodative Findings 


Neg.Rel.Acc. Pos.Rel.Acc. (In Prism D. and % of Neg.) 


+-1.00 Mean —1.56 Mean Dev. +56 
Mean Range —1.00 to —2.12 - 100 to 206% (4 cases) | 
+1.25 Mean —2.00 Mean Dev. +56 | 
Mean Range —1.44 to —2.56 - 115 to 205% (10 cases) | 


+1.50 Mean —1.89 Mean Dev. +58 
Mean Range —1.31 to —2.47 - 87 to 164% (50 cases) 


+1.75 Mean —2.03 Mean Dev. +55 
Mean Range —1.48 to —2.58 - 84 to 148% (102 cases) 


+2.00 Mean —2.12 Mean Dev. +48 

Mean Range —1.64 to —2.60 - 82 to 130% (124 cases) 
+2.25 Mean —2.08 Mean Dev. +47 

Mean Range —1.61 to —2.55 - 71 to 113% (116 cases) 
+2.50 Mean —2.17 Mean Dev. +44 

Mean Range —1.73 to —2.61 - 69 to 104% (85 cases) 
+2.75 Mean —1.84 Mean Dev. +50 

Mean Range —1.34 to —2.34 - 49 to 85% (3 cases) 


Positive Relative Accommodation, 40 cm., appears to be inde- P 
pendent of Negative Relative Accommodation, 40 cm. The Positive 
means, mean deviations, and mean ranges, or areas of tolerance, are 
practically the same for all values of Negative Relative Accommodation 
from +1.25 to +2.50 D, and there is a high negative correlation by 
percentages. 


Note—The relationship noted above between Positive Relative and Negative 
Relative Convergence also applies to the relationship between Positive Relative and 
Negative Relative Accommodation. 


This is highly significant, as it means that the binocular near point of demand 
for Accommodation lies within the ‘‘middle third’’ of the total range as advocated by 
Percival in regard to Convergence, except in those cases noted where monocular Accom- P 
modation is unusually high or Convergence weak; or where Accommodation is un- 
usually low as sometimes happens in uncorrected myopes, over-corrected hyperopes, 
fatigue, recent illness, or other causes. 

Out of the entire 500 cases, only 12 cases, or 212%, were outside of this range. 
Of these, 3 were convergent deficients, 2 were children under 14 with high ampli- 
tudes, 4 were under-corrected myopes with low amplitudes, and 3 others. 

Clinically, the relative accommodative findings may be considered normal, except 
in those cases already noted in the paragraphs above, if they lie within the following 
limits: 


Positive Rel. Acc. —1.50 to —2.75. 


NORMAL VALUES OF VISUAL FUNCTIONS—HAINES 


Negative Rel. Acc. +1.75 to +2.25. 
and either function within the limits of % to double the other. 


Positive Relative Accommodation should also be at least approximately double 
the Fused Cross Cylinder. Out of the entire group only 38, or 7.6%, were less than 
double. Of these 14 were within .25 D, and 22, or 4.5%, also showed low Positive 
Relative Accommodative findings. 


Fusion 
Stereopsis (Keystone DB—6 card) — 70% 
Fusion—PR (Keystone DB—4A to H series) —1 mm dots 
Fusion—PP (Keystone DB——50 to H series) 1 mm dots 


Note—-The writer is still experimenting with these tests and has set the above 
standards from personal experience on a relatively limited number of cases only. They 
seem to be valuable, however, in determining the presence or freedom from suppression, 
and fusion difficulties. Any patient failing on any one of the three tests would seem 
to require additional training, and those who pass, if the refractive findings are within 
normal limits, appear to present no further ocular problem. 

In the following paper, ‘“Table of Normal Values for Visual Func- 
tions,”’ Part V, the foreging data will be condensed, while in Part VI, 


the writer will present his views on case typing and corrective procedure. 


REFERENCES 
% Percival, A. S. Prescribing Spectacles. Bristol. England. 1928. 


DR. HOWARD F. HAINES 
21 EAST STATE ST. 
COLUMBUS, OHIO 
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SPECIAL REPORTS 


REPORT OF THE PUBLIC HEALTH AND WELFARE BUREAU 
OF THE NEW JERSEY OPTOMETRIC ASSOCIATION* 


Earl H. Ridgeway, O.D. 
Trenton, N. J. 


The Public Health and Welfare Bureau of the New Jersey Opto- 
metric Association sprang into existence almost full grown and without 
the necessity of going through the swaddling clothes period. Due to 
the intense interest by the Governor of the State of New Jersey in the 
proposals of the Wagner Health Bill being discussed in Washington, 
there was created a large committee known as the Governor’s Public 
Health and Welfare Conference consisting of representatives of every 
profession and representative lay groups in the state. Public Health 
Optometry was immediately organized to assist the president and secre- 
tary of our State Board in their positions on the Governor's Conference 
in order that full recognition might be accorded optometry in the report 
of this representative group. 


Our original Public Health Optometry organization consisted of 
a committee made up of a single representative from each of the six 
local Societies in the State and an additional six members being selected 
from the Mercer County area because of their proximity to the central 
office. Their immediate function was the discussion of the objectives, 
personnel and functions of this new Bureau. The principal objective of 
this group was to definitely establish, as quickly as possible, by any 
available statistics, the needs and facilities for eye work in an adequate 
eye care program in Public Health, and to further establish the optome- 
trists’ position in caring for this need. It was then, and still is, the 
consensus of opinion in our state that further attempts toward con- 
vincing the medical group of our fitness to participate in Public pro- 
grams on the basis of ability and training alone will continue to be as 
futile as heretofore. Our conclusions were, that our efforts would have 
to take a new direction. Each representative of the local Society was 
designated as Associate Director of the State Bureau and Chairman of 
similar committees to be established in each of the local societies. The 
Chairmen of these groups reported to the State office on the activities 


*Submitted on October 20, 1940, for publication in the February, 1941, issue 
of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACAD- 
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of the Committee meetings each week. These groups gathered all avail- 
able literature, statistics and all data pro optometric, anti-optometric, 
pro-medical and anti-medical and any other material pertaining to 
optometric relations in Social Health work. This material had to be 
classified, indexed and summarized and filed for future reference. All 
of this material was sent to the central office with the local Society 
retaining a reference file in case the material was needed by any local 
group. Each group pledged itself to complete all possible assignments 
during each interval. Time was then, and now is, the most important 
factor. 


Although we were prepared with a reasonable amount of material 
in the central office, we were agreeably surprised by the amount of 
data obtained by the local groups. State and local library files were 
exhausted and all work dealing with Public Health, Socialized medicine 
and similar subjects. We sent for reference material which reached into 
all the 48 states. We also learned that we had 17 optometrists officially 
connected with public schools, several of whom had very valuable data 
on the results of several years’ work. This material was immediately 
made available to our Bureau. Until this time we had no knowledge 
of these individual activities and, therefore, the full benefits of their 
work was lost to them and to us. The accumulation of this data and 
the uses made of it permitted us to accept our position in the Governor's 
Conference with confidence. 


Today those states undertaking public health work will be saved 
much of this work because we now have a well established national 
bureau that can make available to them a vast amount of material on 
virtually any subject they may be interested in. It is now inexcusable 
for any organization minded optometrist to be ignorant of the past 
history, the present developments, the possible future trends of health 
services with special reference to eye care for the purpose of guiding our 
representative organizations in making the offer of optometric service to 


The success or failure of getting recognition has depended, and 
will still largely depend, upon our ability to answer certain questions 
with accuracy and with confidence. One must always bear in mind 
that in both the national government and in our state and county 
governments there is a reluctance on the part of our government officials 
(no matter how friendly they may be to optometrists as individuals) to 
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take any stand on any controversy between any professional groups. It 
would be political suicide for them to do so and until we can benefit 
by these early experiences and make our positions tenable, we should 
not jeopardize these individual governmental friendships by expecting 
them to take up the cudgel in our behalf. It is this very fact which 
makes it evident that Public Health Optometry is a long range program 


With the formation of our Bureau in New Jersey certain needs 
were pointed out which have been classified into three general usable 
classifications: 


1. An evaluation of personnel in this state. 
2. An evaluation of facilities such as clinics, hospitals, 
sight conservation classes, etc. 
. An interpretation of the needs of the public school 
children and low income groups. 


These were the three major classifications: subdivisions of these classi- 
fications were summed up in terms of local community activities in 
the distribution of educational material to help health officials, govern- 
ment agencies and legislative officers in control of state health to become 
optometry conscious. Active participation by membership in state and 
national, Health and Social Welfare organizations, for the purposes of 
furthering personal contacts and acquiring a speaking acquaintance 
with public health administration, has proven essential and effective. 


In our preliminary period we have had sufficient insight into the 
problems and possible benefits of public health work for us to deter- 
mine the extent to which our aims have been, or will be, achieved. Those 
of us who have not informed ourselves of the governmental activities 
which necessitated optometry’s participation as a matter of self preserva- 
tion should certainly read the reports on the proceedings in connection 
with the public hearings on Social Health in Washington, the White 
House Conference on Children in a Democracy, the Governor's Health 
and Welfare Conference in New Jersey and the voluminous reports of 
the Committee on the Cost of Medical Care. 


Time does not here permit me to elaborate upon these phases for 
the edification of those who remain indifferent to these historical devel- 
opments. It is my intention for the purpose of this report to summarize 
as briefly as possible the very broad significance of the activities of some 
outstanding developments since the formal inception of our committee. 
It must be borne in mind that for every step taken here volumes had 
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to be read, reports, books, pamphlets, correspondence and a multitude 
of other details and ground work which were most unromantic, most 
unspectacular, and most of all. were strictly unoptometric and in no 
way related to the more interesting subjects dealing with the professional 
practice of optometry. 


Part of our investigations revealed that in over 18 years of medical 
school examinations in the state of New Jersey there have never been 
any official reports compiled having to do with the incidence of pathology 
among public school children nor even the number of children that 
were referred out by the physician and nurse because of reduced visual 
acuity. There has never been compiled any data dealing with the num- 
ber of qualified practitioners in the two professions nor any statistics 
available on the number of cases that would have to be handled by each 
practitioner under any program of Social Health which was being pro- 
posed. We had to determine the total number of practitioners among the 
optometrists, who were professional men, eligible for membership under 
our Society’s Code of Ethics because this was a requirement necessary 
to acceptance by the government officials and the medical profession. We 
have since had a complete analysis of the optorhetrists in the state and 
in many instances photographs of their establishments. By the time the 
work of this committee is completed even more detailed information 
will be available on every man (M.D. or O.D.) in the state. 


One of the things that was brought to light by this study revealed 
that 14 years ago we had a very small per cent of practicing optome- 
trists in professional offices in our state and today approximately 40 per 
cent are practicing in strictly professional offices or highly ethical street 
floor office establishments acceptable under our Code which incidently 
rates among the highest in the nation. This fact was a revelation as one 
can imagine and changed the entire complexion of the security of our 
position. It was now possible for us to point with pride to organized 
optometry, and for every exception any other group might take, we 
were able by the use of newspaper clippings and advertisements to point 
to similar exceptions in the ranks of other professions. Until this survey 
had been conducted not even we were aware of these facts! Early in the 
Governor's Conference it was made very clear that only those profes- 
sional men who were members of their state Association and practicing 
under the Code of Ethics of that Society could ever be recognized by 
the administrative officers in a Social Health Program. 
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In view of the above survey our next move was to give positive 
consideration to certain organization problems in the local societies. The 
result of this has been an enlarged membership in good standing and 
with the greatest paid up membership in the history of our state. Our 
locals have been strengthened and two additional societies have been 
formed. All of this was probably incidental and perhaps coincidental 
with the larger functions of the Bureau. Obviously none of these local 
societies or individuals outside of the societies could benefit by any 
program of our Bureau unless they could be formally identified by 
membership in the State Society. Another intangible activity has been 
the specialized training of selected members in each of the local societies 
to carry out specialized phases of public health work. 


Few optometrists in New Jersey, including the members of this 
Committee were intelligently conversant with the problems which face 
us as individuals or as an organized profession if we voluntarily sub- 
scribed to the government Social Health Program. It was necessary to 
gather this information the hard, slow way. There are professionally 
trained health workers who have devoted their lives exclusively to the 
problems cf Social Health and will without any reluctance admit their 
limited comprehension of the many ramifications of this important sub- 
ject. If then, we have acquired the desired knowledge rather too slowly 
for these of us who interest ourselves in the work of the Committee 
only to the extent of reading or listening to these prepared reports, then 
it should be remembered that, perhaps incidental to our work as com- 
mittee members in the Bureau, we have had also to earn our individual 
livelthocd by the practice of Optometry. 


We can no longer accept the theory that because of our education 
as optometrists and our familiarity and interest in the subject of optom- 
etry we should be accepted by the general public as eye sight authorities 
without a more valid and tangible demonstration of our capacities than 
mere legislative recognition. Strangely enough, although politics play 
an extremely important part in the determination of these Social Health 
programs it will be exceedingly difficult for any profession to legislate 
itself into recognition without previously demonstrating public interest 
and participation in Public Health work in their respective communities. 


For the year 1939-1940 we operated on a meager budget appro- 
priation for the main office. Twenty volunteers were accepted as mem- 
bers of the Bureau and these either paid their own traveling expenses to 
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our general meetings or in some instances the local societies paid the 
traveling expenses of those designated delegates. The Chairman of the 
Bureau addressed every local Society, now nine in all, for the purpose 
of stimulating interest, increasing membership and offering the coopera- 
tion of the State Bureau. At none of these meetings was there any solici- 
tation of funds and at none of these meetings were non-members barred 
from attendance provided they were practicing optometrists. They were 
not, however, admitted to membership unless they could conform to 
the ethical standards of the Association. Many of these individuals im- 
mediately recognized the advisability of changing their practices to con- 
form to accepted standards and affiliated themselves almost immediately. 
Copies of the minutes of all our State Bureau meetings are sent to the 
complete list of local officers and members of the local Health Bureau. 
During July, 1939, we were invited to a conference with a physician, the 
Executive Secretary of the Governor’s Public Health and Welfare Con- 
ference, and there were present at that meeting a representative of the 
New Jersey Blind Commission, the State Department of Education, the 
President of the Optometric State Board, and an ophthalmologist and a 
layman representing Dr. Clothier, President of Rutgers University. With- 
out going into details as to that conference, optometry’s position was 
maintained with dignity and in personal attacks which were ably re- 


pulsed, optometry’s position was greatly strengthened and resulted in 
several other conferences of even greater importance. 


I wish the time permitted to give more details concerning some of 
these problems, the legal implications, etc. A spot map has had to be 
prepared for the purpose of selecting certain communities for experi- 
mental purposes. Urban and rural communities are being used for sample 
purposes. The time element, administration, personnel and expense have 
had to be dealt with. 


Our optometrists frequently are not acquainted with the problem 
and have no background except optometric training upon which to base 
their opinions. Frequently there is no previous experience with educators 
and members of other professions with whom they will have to work. 
Training will have to be provided for a large number volunteering for 
this work and part of the undertaking will have to be the selection of 
means of meeting the great needs with our extremely limited personnel. 
Let me illustrate: There are something over a million school children in 
the state of New Jersey to be examined. We recognize the improbability 
of placing more than 150 qualified men in the field to make these ex- 
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aminations. How then can we make even a pretense of an adequate intelli- 
gent survey if we do all of the work ourselves? 


Our plan provides that optometrists work in supervisory capacities 
and have complete control of diagnostic work. There is to be provided 
plenty of assistance by competent and carefully trained persons con- 
stantly supervised by specially trained optometrists. Detailed discussion 
of this plan is impossible in this report. However, this problem is only 
one of several. The same procedure used in making this connection has 
been followed in many other instances. We are now officially engaged in 
a research program dealing with specialized work. We have made contact 
and have presented research plans to several departments to be similarly 
operated. In a few days I am to meet with the Commissioner of Labor 
at which time I am presenting a plan already found interesting by the 
New Jersey Coordinator of Research in the W.P.A., which will provide 
fer the placing of 200 workers to conduct a piece of research under the 
jeint direction of the W.P.A. Coordinator and the director of the Public 
Health and Welfare Bureau of the New Jersey Optometric Association. 
The sponsorship to be the Department of Labor. We may investigate 
the question of industrial accidents, illumination, job placement and 
visual efficiency in New Jersey industry. The ground work for this pro- 
posal was found to be so interesting that this major conference was 
readily agreed to. This program includes not only the investigative work 
and recordings but the designing of special instruments to be used in this 
connection. Further evidence of our activities in the matter of contacting 
the public officials and educators can be found in the letters acknowledg- 
ing receipt of material which has been especially selected and carefully 
filed. We have in our files personal letters from our Governor, A. Harry 
Moore: the Chief of the Civil Service Commission, Charles Messick: 
the Master of the N. J. State Grange, D. H. Agans: Colonel Kimber- 
ling of the State Police and various other departments that have been 
mentioned including the Department of Education. 


These conferences almost invariably establish cordial relations and 
personal friendships. The local director of the U. S. Social Security Board 
is one such instance and the result of that contact led to our being invited 
to present three papers over a local radio station. This led to a meeting 
with the directors of three other districts. We had an informal round 
table discussion at which time astonishment was expressed at the op- 
tometrists’ comprehension of the Social Health problems. Another 
valuable contact just completed is with the Commissioner of the New 
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Jersey Juvenile Delinquency Commission. A twenty minute appointment 
grew into a three hour conference regarding the significance of the eye 
problems as they are related to delinquency. 


Our State Congress of Parents and Teachers at their annual Con- 
vention requested and distributed more than 5,000 pieces of literature 
presented to them with the compliments of the New Jersey Optometric 
Association. Optometry was the first professional group invited by the 
New Jersey Educational Association’s Annual Meeting at Rutgers Uni- 
versity for discussion of the problem of the retarded children in the pub- 
lic schools in New Jersey. Statistics presented to them by us, clearly 
demonstrates that over seven million dollars a year is being expended to 
support the retarded children in our public schools. I leave to the im- 
agination the disappointment we would have experienced if this work 
had been undertaken by others. This, I believe, supports our contention 
that only by a demonstration of our actual accomplished facts will our 
services ever be sought. 


We now have the opportunity, to plan our own programs, to set up 
our own standards, and controls. Most of all let us carry them out ex- 
haustively along scientific lines as professional men should do. When 
this work has been done there can be no question of our acceptance. Our 
problem then will be to supply enough men to meet the needs. Some 
work has been done but not nearly enough. The work that has been 
done by some few individuals scattered here and there over the country 
usually cannot be correlated and is, therefore, of no great value to our 
bureaus. Standardization of survey procedures must be brought about 
and those who attack this problem superficially will surely suffer. It has 
been unquestionably established that many of our educators and other 
professional men outside the medical group are far better informed of 
the needs, and the limitations of our present ocular procedures than are 
the men engaged in the field themselves. I most earnestly hope that what- 
ever comes of the national program that superficiality will not be resorted 
to because of expediency. 


All of these projects which have been mentioned throughout this 
paper are so closely interwoven that it is difficult at times to distinguish 
one from the other. Although this report is long it reaches only a very 
small portion of the labors of the Bureau in New Jersey. It would be 
inexcusable, however, to end this review of our work in New Jersey 
without an expression of appreciation to those who worked so earnestly 


81 


' 
q 
t 
LY 
4 


NEW JERSEY HEALTH BUREAU—RIDGEWAY 


and hard in the Bureau with me. It must be clearly understood that 
although my name as Executive Secretary frequently appeared in print 
and in reports that it did not represent an individual so much as it repre- 
sented an activity. Very little could have been accomplished by any indi- 
vidual. No one man could accomplish one small part of the things that 
have been done without the unquestioning loyalty and cooperation of 
all the other members of the Bureau. Space will not permit the mention 
of their names, but I may say that they have without exception fulfilled 
their assignments with a devotion that has seldom been seen in op- 
tometric organization work. There is now definitely something to strive 
for. 


In conclusion if there is one thing we have learned above all others 
in Public Health work it is simply this: Optometrists have never before 
done anything in the civic field to demand the respect of the public. 
We have never engaged in any community activity which justified our 
collective existence. We have never conducted a technical investigation 
which would prove by actual data the need for any other optometric 
service than the fitting of a pair of glasses to correct poor visual acuity. 
The public has not known of optometry and has not cared about op- 
tometrists because so far as was known we were relatively unimportant 
to the life and welfare of the community in which we practiced as pro- 
fessional men. We prepared ourselves for practice and settled down to 
our individual worries frequently giving but average professional service, 
and insofar as rendering this service was concerned, the public had no 
way of knowing we did such a thing because in the past too many op- 
tometrists have not given emphasis to that phase of our activities. There 
were no instances of the organized profession participating for the com- 
mon public good. We have deluded ourselves with our own sense of 
superiority and we have been suffering frustrations simply because of our 
own incompetency in community service. It has been amazing to see how 
completely we are now accepted when we present a program as an organ- 
ization. Our women are playing an important role in these programs. 
Our Auxiliary was sought out and has taken a very active part in the 
Woman's Field Army in the recent cancer campaign. We have also been 
invited as an organization by the Red Cross to assist in the humanitarian 
work of that organization. Our interest in Public Health work is train- 
ing people to think of us in terms of organization importance. We are 
being so identified, and we shall have to participate fully in their work 
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to interest them in ours. In this way we shall obtain their support when 
the need arises. As individuals we are unimportant, as a professional asso- 
ciation we are a force. It has now been demonstrated that when we have 
the evidence to show both the need of service and our previous participa- 
tion in health programs, then and only then, optometry becomes of real 
importance to the future welfare of the American people in Social Health 
measures. 

DR. EARL H. RIDGEWAY 


140 W. STATE ST. 
TRENTON, N. J. 
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RIFLE FIRE AND THE PRESBYOPE 


With the advent of military training the optometrist, correcting the 
visual requirements of the civil population, is brought face to face with 
a new refractive problem. This being that of the middle-aged presbyopic 
patient who has joined a newly organized home defense unit, and finds 
his presbyopia of some annoyance in sighting a rifle. In many non- 
hunting areas this presents a new visual problem to both the patient 
and the optometrist, and an understanding of the visual objectives to 
be reached will assist both in arriving at a solution of the necessary visual 
requirements. 
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To understand the problem we must first look at the instrument 
the patient is attempting to use. Namely the military rifle. At the muz- 
zle end of the rifle is the foresight. This usually takes the form of an 
upright piece of metal, 3/16 of an inch high, by 1/16 of an inch in 
thickness. When the rifle is in position for firing, this foresight is about 
three feet from the dominant eye or fixating eye of the patient. At the 
other end of the rifle, about six inches before the eye, is the backsight. 
This usually is a small circular piece of metal with a V-shaped aperture. 
The rifle is aimed by aligning the eye, the backsight, the foresight and 
the target. As the latter is usually at infinity we have the unreconcilable 
accommodative problem of visual fixation at six inches, three feet and 
infinity at practically the same time. Even in a normal eye this is mani- 
festly impossible and for a presbyopic eye the problem is somewhat 
intensified. 


From a practical standpoint of course, the target is brought into 
sharp focus by the eye with both the foresight and backsight interposed 
in line, between the target and the eye itself. Obviously both sights are 
more or less indistinct but for practical purposes the slight blur does 
not seem to interfere with proper rifle fire when the gun is in the hands 
of an otherwise trained person. 


In presbyopic patients engaging in rifle fire, it is always well to 
correct the total ametropia with a bifocal correction. Even small amounts 
of ametropia, particularly astigmatism, interfere with acute visual acuity 
at infinity and while the bifocal element of the correction will be valueless 
in sighting a gun, the reading addition will be beneficial to any pres- 
byopic patient in helping him reset his gun-sights and in loading and 
adjusting the rifle mechanism. Optometrists may safely assure presbyopic 
patients that with training and time, they will experience but little diffi- 
culty in learning to fire a rifle, assisted as they must be, with an adequate 
bifocal correction. A peep-sight, too, will assist in overcoming these dif- 
ficulties. Carel C. Koch. 


QUESTIONS RAISED AS TO THE DIAGNOSTIC SIGNIFI- 
CANCE OF THE PHORIA AND DUCTION FINDINGS 


The optometrist Taylor’ points out that he doubts whether there 
is a mathematical relationship between the muscle imbalance which may 


1 Samuel Taylor Are the Ductions of Diagnostic Significance? The Optician. 
(London, England.) Part 1. Vol. XCIX, No. 2572. Pp. 371-373. 1940. 
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be present in a case, and the duction and phoria findings in the same 
case. Irrespective of whether these findings are taken to blur, break or 
recovery point. He presents evidence which questions the fact that a 
quantitative analysis of the ductions can be used to determine the power 
of the fusion reflex to deal with an existing muscle imbalance. 


Taylor contends that, contrary to the accepted opinion, the eyes 
are not in a position of rest or even relative rest when the fusion sense 
is suspended by means of a maddox test or other phoria test. He points 
out that, according to Chavasse, the divergence of the orbital axis in 
human beings varies between 17/\ and 35A depending upon the con- 
figuration of the head and orbital walls. With the extra-ocular muscles, 
check ligaments and ocular appendages attached to the globe of the eye 
the normal divergence of the visual axis (as given by Sutterheim) is 
between 5/\ and 7A. This is the position of the eyes in deep sleep, in 
blind persons and in those under the effect of an anaesthesia. 


However, under a phoria test Taylor points out, we have a different 
set of values. Here the accepted normal findings at 6 M are from 1A 
of exophoria to 1 /A\ of esophoria, and at 33 cm., the normal of approxi- 
mately 6/\ of exophoria. 


From these variables Taylor postulates that as soon as the eyes 
are exposed to light stimuli and the proximity of nearby objects, an 
ocular convergence movement takes place to bring the eyes to the primary 
visual position as the first step in the binocular act. He reasons that this 
is brought about by the radiant energy of the visible spectrum, coming 
into contact with the chemical energy of the retinal layers, and this 
combination ‘n turn being transformed into neutral force or energy, 
which ‘n turn acts upon the sensory-motor innervation centers in the 
occipital lobes from which convergence is innervated by primary reflex 
action. 


Taylor presents an interesting speculation in which the fusion reflex 
plays a most important part in binocular vision. If, as he reasons, no set 
mathematical relationship exists between an existing muscle imbalance 
and the phoria and duction findings, then these findings, taken as they 
are, in the course of an ocular examination lose the precise significance 
accorded them in recent years. The theories presented by Taylor while 
of interest need further investigation and study, and present again to 
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the optometric profession (1) the danger of becoming fixed in our 
thinking relative to ocular procedures and (2) the need for extensive 
research in matters effecting pure refractive techniques. 


Carel C. Koch. 


TRANSACTIONS OF THE 
AMERICAN ACADEMY OF OPTOMETRY 
by J. Fred Andreae, Secretary 


A department devoted to announcements, reports, appointments, organization data, 
news, professional problems and ideals, as these relate to the Academy. 


OPTOMETRISTS INDUCTED INTO FELLOWSHIP 


The following optometrists have been inducted into Academy 
Fellowship since the annual meeting of the Academy at Chicago in 
December, 1940: Dr. George I. Deane, Merced, Calif.; Dr. A. G. Bill- 
meier, Denton, Md.; Dr. C. B. Hobrecht, San Francisco, Calif.; Dr. 
W. M. Ketchum, Los Angeles, Calif.; Dr. T. C. Self, Nashville, Tenn.; 
Dr. J. G. Shelton, Austin, Texas; also Dr. Matthew Luckiesh, Director 
of the Lighting Research Laboratory of the General Electric Company, 
Nela Park, Cleveland, Ohio. We at this time officially welcome these 
new Fellows of the Academy into the society. 


ACADEMY OBJECTIVES 


The American Academy of Optometry is starting a new year, 
which incidentally will be its twentieth anniversary. The Academy, 
with its background of allied sciences, has as its objective, the further- 
ance of optometrical science in its efforts to conserve human vision. This 
the Academy is doing first, by affording an opportunity for the presenta- 
tion and discussion of the results of clinical and experimental research 
in visual problems. Next, by encouraging the technical observation and 
reporting of exceptional and instructive conditions encountered in the 
practice of the individual optometrist or Fellow. And last, by initiating 
and supporting, in. suitable centers and institutions, research programs 
in optometrical subjects. 
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That its objectives may be fully realized the Academy has, (1) 
meetings which afford opportunity for the presentation and discussion 
of visual problems. (2) Established Research Fellowships for the sup- 
port of scientific and controlled clinical observation, and (3) is now 
consummating plans by which suitable awards may be granted to under- 
graduate students and to optometrists in practice for original presenta- 
tions. 


The American Academy of Optometry today has greater possi- 
bilities and also greater responsibilities than it has ever had before, in 
that it seems so evident that the future progress of our profession de- 
pends upon the number of optometrists who will embrace and live up 
to the Academy ideals and principles. 


The writer believes that it is through the universal acceptance of 
these Academy ideals and principles that optometry will be perpetuated 
and it is on that basis that we can justify our existence. The Academy 
holds an enviable position among all people interested in ocular prob- 
lems and the science of refraction, and it must not be our purpose to 
be satisfied merely with what we have now, but to bear constantly 
forward to still higher ideals. In this, as President of the American 
Academy of Optometry, I ask the help of all optometrists. 

-—Arthur P. Wheelock. 


PRELIMINARY REPORT OF THE EXAMINING BOARD 


Dr. O. J. Melvin, Chairman of the Academy Examining Board, 
presented the following recommendations, relative to future examina- 
tions, to the Academy at the annual meeting at Chicago, December 10, 
1940. These recommendations were approved. 


The Board will require for these examinations: 


I. Adequate clinical facilities, such as are available at the various 
schools of optometry. This is essential in order that candidates may 
work with the refractive equipment with which they are familiar. This 
will require (a) at least four examining booths with complete refract- 
ing equipment, representing all standard makes. 


II. Registration room, where candidates are received and instructed 
in examination procedure. 


III. Objective examination room, equipped with the following, 
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(a) Schematic eyes and charts to be used in objective studies of the 
fundus; (b) Manikins to assist in demonstrating various pathological 
conditions; (c) Ophthalmometer; (d) Binocular slit lamp and ophthal- 
moscope, and (e) perimeters. 


IV. Class rooms. At the present time, two rooms will be sufficient. 
These class rooms will be used for the written examinations. 


V. Orthoptic room equipped with all standard instruments. 


VI. Stationery and supplies, including the following, (a) record 
cards, (b) case record envelopes, and (c) clip boards. 


VII. The candidate will be expected to provide (a) his own hand . 
diagnostic instruments, (b) his own case record forms, and (c) his own 
near-point test cards. 


VIII. Personnel. (1) One examiner for each class room to super- 
vise the written examination. (2) One examiner for objective examina- 
tion. (3) These examiners will alternate in their duties so that each of 
the candidates will come under the supervision of at least two of the 
examiners. (4) Registrar with assistant. (5) Student recorder for each 
candidate, and (6) a patient for each candidate to examine. 


IX. Examination procedure. (a) Candidate reports to the registrar 


for classification. (b) Candidates assigned to clinical examiner by reg- 
istrar. (c) Examiner instructs candidate as to what will be required, 
and (d) the candidate will be judged on (1) personal appearance, (2) 
his handling of the patient, (3) the examination procedure as outlined 
in the Academy Manual of Instruction, (4) the candidate’s skill in in- 
strumentation, (5), (A) The candidate’s preparation of the case report, 
particularly his summarization and rationalization of the particular pro- 
cedure selected by which the !ens formula was prescribed, and (B) from 
case history, ophthalmoscopy and field analysis, justify the final dis- 
position of the case as to whether or not the patient shall be referred for 
medical or dental care. (6) Written examination as per manual. 


X. Examination Policy. The candidate will be examined upon his 
own philosophy of refractive practice, and must indicate what procedure 
he intends to use. Furthermore, he must justify his procedure and ulti- 
mate disposition of the case in the light of all findings in both the writ- 
ten and oral portions of the examination. 


XI. Records of the Examining Board. All material and corre- 
spondence from applicants shall be on file at examination quarters for 


? 
| 
4 
q 
4 
t 


TRANSACTIONS OF THE ACADEMY 


reference. Such material sent to the Academy becomes the property of the 
Academy. 


XII. Fees for Examination. An examination fee of five dollars 
($5.00) must accompany each application for examination. This fee 
will be returned to applicants who fail to pass the examination, unless 
they request a detailed report from the Examining Board as to the precise 
reasons for failure. In this event, such a report will be sent the applicant 
in writing and the fee will remain in the general fund of the Examining 
Board. The fee paid by candidates who pass the examination is placed 
in the general fund of the Examining Board. 


ACADEMY APPOINTMENTS 


President Wheelock has appointed the following standing com- 
mittees for the year 1941: 

Research Fellowship Committee. Dr. Albert Fitch, Chairman; Dr. 
W. B. Needles and Dr. E. A. Hutchinson. 

Papers Committee for Annual Meeting. Dr. D. G. Hummel, Chair- 
man, and Dr. R. J. Beitel, Jr. 

Public Relations Committee. Dr. R. R. Van Kirk, Chairman; Dr. 
Edward Dewey, and Dr. C. R. Wells. 

Tetminology and Standards Committee. Dr. Glenn A. Fry, Chair- 
man; Dr. R. C. Baxter, Jr., Dr. Brant Clark, and Dr. L. Treleaven. 

Reading Disability Problem Committee. Dr. George A. Parkins, 
Chairman; Dr. Louis Jaques and Dr. Nelson Greeman. 

Membership Committee. Dr. W. Greenspoon, Chairman; Dr. 
Glenn Winslow and Dr. J. A. Seifert. 

Board of Examiners. Dr. O. J. Melvin, Chairman; Dr. M. Thoma, 
and Dr. R. M. Hall. 


SECRETARY’S ANNUAL REPORT * 


Since the last meeting of the Academy at Los Angeles, we have 
admitted ten Fellows to membership in this society. These men we wel- 
come here today. It is also my sad duty to report the loss of three Fellows 
by death: Dr. Ida Feinbloom, Dr. A. J. Free and Dr. I. W. Quinn. 


*Presented before the American Academy of Optometry, December 8, 1940, at 
Chicago, Illinois. 
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At the Los Angeles meeting, the Executive Council was authorized 
to arrange for the publication of a magazine. Inasmuch as so many prob- 
lems developed in connection therewith, it was decided to postpone final 
decision on this, until this meeting in Chicago. 


President Paine, in his Annual Address,‘ has given a detailed 
account of the preparation and publication of the Manual of Instruction 
and the plan for examination of candidates for fellowship. In this con- 
nection, eight hundred optometrists were sent invitations to apply for 
fellowship. 


Dr. William B. Needles, a Fellow of the Academy and President 
of the Northern Illinois College of Optometry, offered the facilities of 
the college for the first annual examination. This offer was accepted and 
the examinations were given on December 5 and 6, 1940. 


Each Fellow of the Academy has received a copy of the Manual, 
which not only presents detailed information for the guidance of appli- 
cants, but is also an interesting exposition covering much in optometric 
education. The Manual is available for distribution to interested op- 
tometrists, libraries, societies and educational institutions. 


It is timely to again call attention to the local chapters fostered by 
the Academy. Many times, eligible optometrists are unable to avail them- 
selves of the advantage of fellowship, and the forming of a local chapter 
by several Fellows of the Academy, residing in their particular locality, 
permits a grouping of these men under Academy atmosphere and super- 
vision. 
In closing, may we pay tribute to the unfailing interest and 
co-operation of the Executive Council and particularly compliment Fel- 
lows Paine and Hall. Although hundreds of miles separate us, hardly a 
day passed without finding letters from them. And finally, we are an- 
ticipating a renewed interest on the part of the entire Fellowship, in the 
effort to place the American Academy of Optometry in such position as 
to continue to attract and stimulate to Fellowship the eligible optom- 
etrists of America. 


1Paine, D. R. Annual Address of the President. American Journal of Optometry 
and Archives of American Academy of Optometry, Vol. 18, No. 1, pages 26-33, 1941. 
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PROCEDURE AND INSTRUMENTATION 
by Guy L. DuPlessis 
A department wherein discussions will be carried on relative to the value 
of various experimental and clinical techniques as employed by practicing 
optometrists, and also in which the instruments used by optometrists in vari- 
ous phases of their work, will be subjected to some critical evaluation. 


BETTS’ DATA ON STEREOPSIS* 


This report, is part of a series of investigations, made under the 
direction of Emmet A. Betts, Ph.D., Director of Reading Clinic, Penn- 
sylvania State College. The authors are chiefly concerned with the 
reliability and consistency of findings secured by various persons, trained 
and untrained in the use of the Keystone stereopsis cards as designed 
for the Telebinocular. 


These cards are: DB4 and DB5. Each card consists of two sets 
of colored dots for use (DB4) at the infinity setting of the Telebinocu- 
lar, and (DB5) at the reading distance equivalent. These two cards 
are a modification of the Worth ‘‘four-dot’’ test. And also the card 
DB6, called coordination level card and purported to be a measure 


of stereopsis. This card consists of ten rows of characters, one of 
which, on each line, appears to stand out in relief. Proper identification 
of this character constitutes a percentage determination at that level. 


First degree fusion consists of simultaneous perception by the two 
eyes, and can be tested by other Keystone cards, or just as simply by the 
‘‘Hole-in-the-hand’’ method. DB4 and DB5 are meant to test second 
degree fusion or the ability to superimpose images. DB6 is meant to test 
third degree fusion or the quality of stereopsis. “The authors, after a 
presentation of their findings, conclude that there is a high degree of 
correlation between these three tests of stereopsis. . 


When 100 per cent, or the ability to identify all ten characters in 
the DB6 card was used as a passing score, from 62 to 74 per cent of the 
individuals passed, but when the passing grade requirement was lowered 
to 90 per cent, the individuals who passed increased to between 75.5 and 
94.3 per cent. The authors conclude that this reduction from 100 to 90 
per cent as a passing score produces a more desirable ratio, between pass- 

*A discussion of a report by Emmet A. Betts and Arthur W. Ayers on the 


result of their statistical analysis of the reliability of stereopsis tests as taken with the 
Telebinocular and Keystone charts numbered DB4, DB5, DB6. 
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ing cases, and those to be referred for further investigation. They also 
conclude that the use of graded tests preceding the final DB6 test pro- 
duces higher scores in the latter, and that the performance of the tests 
by an experienced examiner also produces higher scores. 


The writer has had occasion to use these cards, or to supervise 
their use, in a series of about 1,300 subjects. The DB6 or depth per- 
ception card is particularly clever, and interesting to use. However, even 
the occasional use of this card will show that the last figure (10th row, 
a cross) corresponding to the 100 per cent level, is an increase in stereo- 
scopic achievement, out of proportion to other steps. Our experience 
was, that many people not evidencing any abnormality of fusion, failed 
to properly identify this character, unless given much time and even 
coaxed to further effort. It is reasonable to surmise, that the difficulty 
in progressing from one level to the next should be in equal increments. 
This does not appear to be the case in the DB6 card. Our experience 
with the use (or misuse) of this card, is therefore not in accord with 
the authors’ conclusions, that a piling up of the scores occurs at that 
level because of the relation of the minimum visible to the fusion faculty. 


The writer's criticism should not be construed as an attempt to 
invalidate the use of that method to measure stereopsis, or even for 
screening purposes, but rather that a study of these findings should be 
made in relation to other clinical findings and subjective complaints. 
For instance a comparison might be made of the various levels, on the 
DB6 card, with parallactic angles. According to Higley, a subject 
showing a quality of stereopsis of the order of 1’ parallactic angle may 
be said to be normal. This coincides with the minimum separable of 
Snellen’s letters and while there is no apparent relation between visual 
acuity and stereopsis, a grading of depth perception similar to that of 
visual efficiency might be devised. 


The DB4 and DB5 cards, as used in our series of tests, did not con- 
firm, for the purpose intended, the reliability claimed for them by Betts 
and Ayers. Perhaps the fault was with the operators. Actually with 
these cards, subjects possessing normal second degree fusion, or the 
ability to superimpose and hold equidistant spatial points on correspond- 
ing points of each retina, should see the nasalward dots superimposed or 
fused and the resultant image as three dots. Many of our subjects having 
a substantial quality of third degree fusion as evidenced by the DB6 slide 
were totally unable to superimpose the dots in question, thereby not 
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demonstrating second degree fusion when they had good third degree 
fusion. With others some coaxing and the suggestion of using WILL 
did bring about superimposition. Such procedure does not lend itself 
well to statistical analysis. 


A few years ago the writer experimented with the use of anaglyphsj 
in orthoptics and found that dischromatic images, more or less com- 
plementary, were an impediment to fusion, and that unless the will to 
superimposition was strong, as evidenced by high prism resolving power, 
synchromatic images were preferable. Some modification of the DB4 
or DB5 cards may remedy this erratic performance by subjects normal in 
other respects. 


In conclusion the writer does not feel that statistical validation 
is necessarily clinical validation. Statistics may validate the principle, 
but not necessarily the technic of use. If the purpose of the stereopsis 
tests, as performed by lay persons with the Keystone charts, is to screen 
out cases in need of referral to specialists, the criterion of referral should 
coincide fairly close with clinical practice. 


The principle that in order to assure 100 per cent sifting, many 


shall be called, but few chosen, is excellent if the lay examiner reserves 
judgment and does not make the test the sole basis of acceptance or re- 
jection for employment. But the practice of letting some lay examiner 
determine the employability of an applicant with a device, in the use 
of which he has not been trained, and the principles of which he does 
not understard, is unjust and technically improper. 


Our experience with the DB4 and DB5 slides confirms us in the 
view, that they are unsuitable for lay use and perhaps with but doubtful 
advantage in professional use. The DB6 slide, however, shows promise 
of satisfactory use, even by untrained lay persons for screening purposes, 
providing, the passing grade is not too severe and that misunderstanding 
by the subject and his lack of concentration are not too important factors 
in the determination of the grade. 


TAn “‘anaglyph” is the name given to a pair of superposed prints reproduced in 
ink of two different colors, say, red and blue.—-Mirrors, Prisms and Lenses. J. P. C. 
Southall. The Macmillan Company. Third Edition. New York. 1933. 
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Current Comments by Carel C. Koch 
A Monthly Department 


in which the Editor of the AMERICAN JOURNAL OF OPTOMETRY & 
ARCHIVES OF THE AMERICAN ACADEMY OF OPTOMETRY will discuss items 
of news of general interest; such as relate to new instruments, clinical tech- 
niques, education, public health, and optometric legislative and organization 
problems. 


OFFICIAL ASSISTANCE FOR OPTOMETRISTS 
IN MILITARY SERVICE 


At the November meeting of the directors of the Pennsylvania 
Optometric Association, Dr. A. T. Liachowitz, Chairman of the Com- 
mittee on Defense, outlined in brief a program’ to be followed by the 
association during the coming year. This program consists of two parts, 
(1) the mailing of a suitable questionnaire, to secure data relative to all 
optometrists now within the scope of the Selective Service Training Act; 
and the proper correlation and study of such data, and (2) the develop- 
ment of a program of assistance for optometrists within the association, 
who are called into military service. 


The report quoted does not mention the precise service which may 
be rendered optometrists who are called into military service but the 
idea is a splendid one and merits consideration by all state optometric 
societies. In this writer’s judgment, such service may well consist of as- 
sistance in arranging for the continuance of the refractive practice of the 
optometrist who enters military service by (a) setting up an association, 
supervisory practice service, which would in each division or zone of the 
state, arrange for (1) professional assistance to carry on the refractive 
practice during the period of the war, or the period of training, using the 
present offices of the optometrist in service: or arrange for (2) a mili- 
tary-period practice merger, in which the name of the optometrist who 
Was serving with the colors, was associated with an older practitioner in 
the same or nearby town, who remained at home and who would attend 
to both the younger man’s practice as well as his own. In each case 
suitable financial arrangements could be made to make such a program 
attractive to both men. 


By serving its members in this manner the practices of many of our 
younger members could, in part at least, be kept intact during their 


1 Board of Direcors Meet. Bulletin of the Pennsylvania Optometric Association. 
Vol. II, No. 2, page 1. 1940. 
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period of military service.* Associations rendering such service to their 
members would do much in building up a back-log of good-will and 
would also assist in making the period of military service of the optome- 
trist, somewhat less trying, by the removal of a serious economic problem. 


NEW ENGLAND COUNCIL OF OPTOMETRISTS 


The annual congress of the New England Council of Optometrists 
will be held at the Statler Hotel, Boston, Mass., March 23 to 26, 1941. 
Dr. Jesse Wheeler, President of the New England Council, will pre- 
side. The following technical papers will be presented. 


Dr. R. M. Hall, “‘“A Modified Procedure for Treatment of Amblyopia’’ and 
“Analysis of Ocular Tests of the Armed Forces of the United States.” 


Dr. Marguerite Thoma, “Visual Training.’’ This report will be given in three 
parts. 
Drs. Matthew Luckiesh and F. K. Moss, ‘““‘A New Method of Subjective Refrac- 


tion Involving Identical Techniques in Static and Dynamic.” 
Dr. Robert F. Ash, ‘‘Professional Economics.”’ 
The annual exercises of the Distinguished Service Foundation of 
Optometry with Dr. C. R. Padelford, presiding, will be held during the 
congress on Monday evening, March 24. 


The annual business meeting of the New England Council will be 
held Tuesday, March 25, 1941. 


F AN OCULAR CARTOON BOOK FOR RECEPTION ROOM USE 


A new large size, board covered, Cartoon Book has recently made 
its appearance. These humorous drawings, all on optical and ocular 
subjects, were collected from many various sources by the Soft-Lite 
Lens Company, of New York City, who arranged for their publication 
in special book form. The edition is entitled, ‘‘As Others See Us,”’ and 
is an addition to the light reading matter for use in any optometrist’s 
reception room. 


“To protect the physician who goes into active military service and to make it 
easier for him to fulfill that obligation, the New York State Medical Association has : 
adopted a plan whereby the physician going into the service notifies his county society 
officers, who set up a fund in which the money collected by the substitute physician 
is deposited, minus a certain percentage for overhead, and that fund is administered 
by the county medical society. Thus the patients of the physician who goes into service 
will be taken care of by those who remain at home and the physician or his family 
will get the money collected by the substitute physician, less the necessary overhead. 
Journal of the American Medical Association. Vol. 115, No. 14, p. 1206. 1940. 
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There is no substitute for quality when prescribing 


lenses for the human eye. 


Our 


ORKON CORRECTED CURVE OPHTHALMIC LENSES 
represent the best produced by Optical Science. 


N. P. BENSON OPTICAL COMPANY, Inc. 


ESTABLISHED 1913 


MAIN OFFICE: MINNEAPOLIS, MINN. 


DULUTH EAU CLAIRE ABERDEEN 
BISMARCK LA CROSSE WAUSAU RAPID CITY 
STEVENS POINT ALBERT LEA WINONA 


Our Complete Rx Service to the 
Profession Is Meeting With 
Approval 


Jeffery Optical Co. 


M.oufactu'ing Wholesale Opricians 
301 Physicians and Surgeons Bldg. 
| MINNEAPOLIS, MINN. 


Atlantic 2469 


Out of Town Rx’s Returned the same day 
they are Received 


First Quality Merchandise 


A Friendly Accurate Service 


The 

SQUINT KORECTOR 
assists you to 

SPECIALIZE IN THE CORRECTION 
OF SQUINT 


Also of particular value in treating problem cases 
and patients with sub-normal vision. 


| DeLuxe Squint $125 

| Small Set of Treatment Prisms..............-.-sceses $ 25 

| Junior Korector (to attach to refracting 


Write now, for details of the NEW Visuopathic 


' Course of Instruction for Optometrists. 


ARNESON RESEARCH VISION-SQUINT 
CLINIC 


920 Nicollet Ave. Minneapolis, Minn. 
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A new book — 


ADVERTISEMENTS 


CREDIT AND COLLECTION PSYCHOLOGY 
FOR PROFESSIONAL MEN 


By HARRIS GRUMAN, O.D. 


The first comprehensive presentation of the subject ever written 
for the optometric profession. 


The author, Dr. Harris Gruman, of Lebanon, Pa., is not only a highly successful 
optometrist of many years standing, but in addition, he holds a B.S. in Economics 
from the Wharton School of Finance and Commerce, University of Pennsylvania. 
He taught economics before entering the practice of optometry. 


The book contains no high-spun theories. It deals with the profes- 
sional manner in which to handle the “credit” and “collection” 
problems of the practicing optometrist. 


PARTIAL LIST OF CONTENTS 


A Definite Way to Increase Practice 

The Secret of Success in Credit Ex- 
tension 

The Art of Writing Psychologically 
Sound Letters 

How to Cut Postage Costs to a Third 
and Increase Returns at the 
Same Time 

The Psychology of Securing Credit 
Information Without Giving Of- 
fense 

The Psychology of Arranging Terms 
That Your Patient Can Meet 

How to Use Indirect Suggestion to 
Induce Prompt Payment 

Increasing Returns with Letters That 
Coax Instead of Club 

How to Enlist the Bank or Patient's 
Place of Employment in Your 
Service 

How to Organize and Conduct Your 
Own Collection Agency 

Legal Instruments and Their Use 


A splendid practice-building investment — $5.50 — Order Today. 
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Gentlemen: I am enclosing $5.50. Kindly send me prepaid one copy of CREDIT 
AND COLLECTION PSYCHOLOGY FOR PROFESSIONAL MEN. 


Q) 
ix 


In 1910, when automobiles were a novelty, 
Mother and Dad took their Sunday drive with 
an air of adventure and apprehension. Sput- 
tering and coughing, their brass trimmed 
beauty sometimes jounced over highways and 
byways ... and sometimes it didn’t. Now, only 
a short thirty years later, over twenty-nine mil- 
lion automobiles speed over the highways. 

Times have changed. . .and with the change 
have come new burdens for eyes. . . more close 


FOR MODERN SEEING 


have changed... 


work, more visual tasks with bright reflecting 
surfaces adding the strain of glare. That is 
why today more than ever before, there is a 
need for neutral absorption in lenses. To be 
sure your patients...men and women, who 
use their eyes today, are corrected for the needs 
of today, make the Light Tolerance Test a def- 
inite part of your refractive routine. When 
the need for neutral light absorptive lenses is 
indicated, prescribe Soft-Lite. 


GIVE GREATER COMFORT 


SrARTED on its snow-balling course just a few months ago, 
Shuron Shurset Rimway Low Ful-Vue has reached a popularity 
with fitters and patients which makes it the fastest-selling 
rimless mounting in America today. 


The principle of Shurset is security for lenses by two-point 
suspension of the lens from the top bar. This achieves a near 
approach to the strength of a frame, yet retains the incon- 
spicuous appearance of rimless. Available in three smartly- 
styled Shuron bridge designs: Ronwinne, Ronvail and Ronbar. 
Specify Shurset—made only by Shuron. 


THE SHURSETOMETER enables you to get a quick, accurate 
fitting with SHURSET Ful-Vue. Contains four SHURSET Ful-Vue 
Mountings, celluloid discs in popular lens sh for measuring 
P. D., segment height, etc. Order the new SHURSETOMETER 
from your wholesaler. 


Ronbar 


RIMWAY LOW FUL-VUE 


THERE IS ONLY ONE SHURSET AND THAT IS MADE BY SHURON 
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